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eTable 1. List of Included ICD-9 Procedure Codes 
 

Procedure ICD-9 Procedure Code 

Total hip arthroplasty 8151 

Total knee arthroplasty 8154 

Lumbar spine fusion 8106, 8107, 8108, 8136, 8137, 8138 

Laminectomy 0302, 0309, 8051 
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eTable 2. List of Excluded ICD-9 Procedure Codes 
 

Procedure ICD-9 Procedure Code 

Fracture of pelvis and 

lower limbs 

73310, 73314, 73315, 73319, 7338, 

73381, 73382, 73395, 73396, 73397, 

8080, 8081, 8201, 82011, 82012, 

82013, 82019, 82030, 82031, 82032, 

821, 8210, 8211 

Revision surgery 8153, 8155, 8159, 07, 071, 072, 073, 

08, 081, 082, 083, 084 

Malignancy 1706, 1707, 1709, 1953, 1955, 1985, 

199 

 
 



© 2019 Ramaswamy A et al. JAMA Network Open. 

eAppendix. Regression Model 
 
 
 

𝐥𝐧 (
𝒑(𝒚𝒊)

𝟏 − 𝒑(𝒚𝒊)
) =∝𝟏+ 𝜷𝟏𝟏𝒙𝟏𝟏𝒊

+ 𝜷𝟏𝟐𝒙𝟏𝟐𝒊
+ 𝜷𝟏𝟑𝒙𝟏𝟑𝒊

+∝𝟐+ 𝜷𝟐𝟏𝒙𝟐𝟏𝒊
+ 𝜷𝟐𝟐𝒙𝟐𝟐𝒊

+ 𝜷𝟐𝟑𝒙𝟐𝟑𝒊
+ 𝜷𝒂𝒈𝒆 ∗ 𝒂𝒈𝒆𝒊 + 𝜷𝒔𝒆𝒙

∗ 𝒔𝒆𝒙𝒊 + 𝜷𝒄𝒂𝒔𝒆𝒍𝒐𝒂𝒅 ∗ 𝒄𝒂𝒔𝒆𝒍𝒐𝒂𝒅𝒊 + 𝜷𝒑𝒂𝒚𝒐𝒓 ∗ 𝒑𝒂𝒚𝒐𝒓𝒊 + 𝜷𝒛𝒊𝒑𝒊𝒏𝒄 ∗ 𝒛𝒊𝒑𝒊𝒏𝒄𝒊 + 𝜷𝒃𝒆𝒅𝒔𝒊𝒛𝒆 ∗ 𝒃𝒆𝒅𝒔𝒊𝒛𝒆𝒊 

 
 

 
𝒊 = 𝐩𝐚𝐭𝐢𝐞𝐧𝐭 𝐢 
𝒚 = 𝐫𝐞𝐚𝐝𝐦𝐢𝐭 𝐬𝐭𝐚𝐭𝐮𝐬 

∝𝒊= 𝐢𝐧𝐭𝐞𝐫𝐜𝐞𝐩𝐭; 𝐧𝐨𝐧 − 𝐭𝐚𝐫𝐠𝐞𝐭𝐞𝐝 
𝒙𝟏𝟏 = 𝐝𝐚𝐭𝐞 𝐢𝐧 𝐩𝐞𝐫𝐢𝐨𝐝 𝟏; 𝐧𝐨𝐧 − 𝐭𝐚𝐫𝐠𝐞𝐭𝐞𝐝 

𝒙𝟏𝟐 = 𝐝𝐚𝐭𝐞 𝐢𝐧 𝐩𝐞𝐫𝐢𝐨𝐝 𝟐; 𝐧𝐨𝐧 − 𝐭𝐚𝐫𝐠𝐞𝐭𝐞𝐝 

𝒙𝟏𝟑 = 𝐝𝐚𝐭𝐞 𝐢𝐧 𝐩𝐞𝐫𝐢𝐨𝐝 𝟑; 𝐧𝐨𝐧 − 𝐭𝐚𝐫𝐠𝐞𝐭𝐞𝐝 

∝𝟐= 𝐢𝐧𝐭𝐞𝐫𝐜𝐞𝐩𝐭; 𝐧𝐨𝐧 − 𝐭𝐚𝐫𝐠𝐞𝐭𝐞𝐝 
𝒙𝟐𝟏 = 𝐝𝐚𝐭𝐞 𝐢𝐧 𝐩𝐞𝐫𝐢𝐨𝐝 𝟏;  𝐭𝐚𝐫𝐠𝐞𝐭𝐞𝐝 

𝒙𝟐𝟐 = 𝐝𝐚𝐭𝐞 𝐢𝐧 𝐩𝐞𝐫𝐢𝐨𝐝 𝟐; 𝐭𝐚𝐫𝐠𝐞𝐭𝐞𝐝 

𝒙𝟐𝟑 = 𝐝𝐚𝐭𝐞 𝐢𝐧 𝐩𝐞𝐫𝐢𝐨𝐝 𝟑; 𝐭𝐚𝐫𝐠𝐞𝐭𝐞𝐝 
 
 


